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1-6-4 #$ij^q^R^ 

(tuning system) „ #^!) $P , “h “ —o 

^ ^ ^ ^ ; 0 tk, i^ ^ a it "f? ffi # ^J ^P # ^ ’ (^ ‘ ^ 

^^(tone system) lit 
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0^,-3iL It it,-a® ^ ^ # W lit g, ± # (BP ^ 1^ 

6<]-M W) fP M # (BP 3im W) BH ijj fg ^,-ii W14^ W BD i 

IB 64; ffi ^ $<140 W t # g i: - ffi, S * I^ # - # ^ t ^ lil 31^ 
ffl4^4S[W]64#fJ,[^#64-##t'Jifef4B:iffl4^4g|^64Wlt^l^lfio 

64 J4Z ffl, ii # ^ t g Ui IE ^ 64 ^ ife o 

1 • 6 • 5 


*64W#»J64^^<. 

^MiJ^lE64-##fJ ,H4offi:4-M64“^^”(3EI5^“ g ^'#”)ffii£, 

“EM4^”64^45^,|M^®iRfJ“l[fe”4q“«S”i^W4t'l^tiJ^P^± 


® «»^>.:|tM: AS#*fU)!g?±,1997 ^.mi m. 



1 «t ife 21 


^’’mnwM^Wo 


% »\ 







#5)- 

— 

Tm 

4 

3 

-498 

4 

T 

-498 

“ 


6 

5 

-316 


-294 


:& 

1 

0 

1 

0 



8 

9 

204 

8 

9 

204 

E 


4 

5 

386 

64 

81 

408 

A 

m 

2 

3 

702 

2 

3 

702 

-t 

m 

3 

5 

884 

16 

27 

906 


*1-7 “tfti4^”.“«S#”iEiS§RfrtfcS* 


±^ ^ . S ^-b ?2“15/1-W^ WIP It“^ 


® iai 200 #5i-i^-tAlS:2:{a(#iil2-3-3). 
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M * ie ^ m ^ 1^ fQ i![ {4 ^ ^ ^ 

a iti # # e s (It 5 5 ~ 12 21) ^jf # ft«iiiim ii * ^, it g!t w 

*#s;t 

5^11 r+H»'i&, :?c ^ D^ ill 3^ J0-] ilf in ?2 &, m P4 Di 52 
fe,^?ff^inin52fe.g*i^T$^in52&#o® SM, 
((#=^An»4’i£{J5^W“i5[fe#”in?2^®Wit^c 


1-6-6 w-i^^w 

1536-1611)4 1581 

T«±W + -4^i^»(T^jAL 5 • 2),{0jJt#if»ilA4#±iAA)j€ffl 

a„ si4+-4^±^»a4ta:^?£artrsm^T,MJ.iicina^iit«: 


« • 1 ffl. 

© #ffliai«Tfe«e5W<«jS««i£iS>).«<«*#i^T'J»>l984 3#. 

® #Sli«S<ffJEa^tt^ii«l’W»*'ll.«(Z%KW*®).1993 1 m. 

® ai*4il^f&A¥(l867)S!l^«±m9M. #JiL}ai«<#aWft*^ii;ta#a#iS®iS»^?>. 




2 • 1 $1 


2 - 1-1 

515^0 


2 • 1 • 2 ^-Kfcb 
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J$, ft i£i'M1: ^ ^ M $ W'ft <$i T, B P 0l ^ W1^ # ^ ;t I'H] 6^ 

1^ ^ S, a M P^ jJP “ ^ P S IE ” t5[, Sit ft it-» ± ft ft it ^ 6iJ 

it»o 

2- 1-3 ®$tb 

f §1 o ft ft f4 ^ f^ ^ i'J ^ ft 1^ W 'If a T, M S nl Ui ft Ilj t^ # « ft 
ft X (a’=440) tk^tj»»ft ft Pt tt ^ftbft 

ft6<jfti^,fa>t^t"aift^ft440 MftP445iji,^SJ^K#ftft(^Eft 

W4^fg;tfibo 

2-1*4 

l^-ftgfifj^gictk^P^^tkiE^f^Stko S*aftf^®^,|iliJ 



2 25 


2 ■ utm:f3 2) 2 ■ 3 

(tm^2/3),nmmbt^2^ ■ 2(ti:{s^^3/2)« ^mmo 

2*1 -5 

m M S ilj, ^ $1 ^ ® ^ ffl 1^, fa * ^ M m-b , A fi i ij a, ^ 6 ^ 

mmmw 

± iE 6<j w , w tj[ # ^ ^ ^ 6<] m ^ ^/i, ra, E. 7^.-t ?g ± 

faitfcia 

m :t ^h # af f# ^ m H ^ ^ ^ ^ P;^ ± # e ^ ^ 
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2*2 

2 - 2-1 

ilL o 

^mmAmi^w^^nu^Amnm,WLmmn^nm^±. 

2 • 2-2 

mA: 


-m 1 : 8 = 


j_ 

8 



2 wwnnm n 


-m 1 : 6 =-^ 

6 

1 

1 : 4 = — 

4 

JL# 1 : 3 =y 
tn# 1 : 5 =Y 
1 : 2 

2 

/va 1 : 5 =Y 

1 : 3 =y 

+ m 1 : 4 =-J- 
4 

+ -«,^5=-l 

+ -« 1 : 6 = 4 - 

6 

+ = mi = 8=1 , 

2 - 2.3 



S lij w ^ IP A * SS M S Iij K ;t tb « lit ^ ^ # iS[ {4 gc # 

^-KttfSo 


-It 1 : 8 =-^ 

o 

1 ■ 6 =^ 

6 

S-m. 1 : 5 =y 
Wit 1 : 4 

4 

1 : 3 =y 
5T|t 2 : 5 =|- 
-fclt 1 : 2 

2 

/V|t 3 : 5 = Y 

^Llt 2 : 3 =|- 

+ ^3 : 4 =4 
4 

+ -^4 : 5 =Y 

+ ^lt 5 : 6 =4 
6 

+ ilt 7 : 8 =4 

o 



2 29 


# ± tt M - ^ it M ® ^ ^ fc W ;t 3^11: #iJ. ^ K tk {S, ^ 
— ^—xH, 0 ,'t;i![S 0^1^'?£ s'» Kan ^ A ^ ;fL ^ “h ^+—*,+—.+H 

2-2-4 

6<J“ A A0 A gp K K ?2 W m A, ^ AiS[ ;t 0 A:;1 ft flk ^ ± ffi 6fJ 1 ^ 

(#iil2 • 1 • 5),^;g:^r^^f#K?2^1tfSo 

“ii!a'”l-U#±6fJiS[{4*«,#ilP±l?g^i!tfii&fj^J$* 

mm^m • m^))X'¥m^m^“x± 

#a-i^AgPSK“+^^:r^a-i^”;^,^±;“AT-Ki^Agp®K“A 



it» * 1^ ^ ft # ± Bff fS w ^ tt, M ^ >£i'^ ± w $ 1^ m ^ 

/'/f ^ «t 6^ 4a ^ ^-Ifc + M ft ?/r-{t ^ ^ a i«T 40 5^ -ifc ^ 

J.-MO xaftit 



79 

100 



(/V^) 





2 31 


79 : 1 

2 - 2-5 

4 


y(E9^)Xy( + a)=|- 


9 4 

IR|-,BPM^?g^tl:{fi;tWo 

2 - 2-6 

, mij# o 



32 

4 5 

5 4 5 

5 4 

pj ^Ai![® W W tkfi: 

4 (i ^ ^- 1 -) X V (+^^) = |-(-^ ?^ "^'ft -fe -I-) 

5 4 5 

2*2-7 ^i^JRAJt:$:®-j^tb1I 

Ajg;in^ 

mvj. 2 „ 

^J ^ P # ±-t iS[ ^ tb M * Y, ^ ^ 1^ A «(ra 

4( 4: a) ^2(/V^) =—(it ^ ra «-f) 

2 4 



2 33 




|-( 7T ) X 2( = J ( - It-f ) 

2 - 2.8 

Alexander Ellis, 1814—1890)^ 1885 

1 200 cent), 

^(^ 1 ^)^ 100 0 100 
200 1 200 

400 700 

900 ^j^,±ilf^^ 200 700 

log 


\ 


WAJ®;t{t”BPBi5SW 1 200(#^) ;“'^ffl)(tmA«;tti”BP logu)2 
(A Jt # g ® ^ tk (i), Sit W 5> ii W11: ^J ^ A ^: 


© m^m-. AR«-*tbllfilt.l997 ip,m 260 M. 
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1 200 
logio2 

(1) 5fe^tb#^{swAj$;t{t(i 2dQ)mi-nm%^%LAmzm. 

(logio2);^l^tStW“tl:^J'^l^”: 

0. 301 029 9. 

= 3 986. 313 713 864 834 817 444 383 315 393 8( M\ 

(2) 

(3) 

(4) log 

( 5 ) 

logio —X3 986. 313 713 864 834 817 444 383 315 393 8 
4 

= 0. 096 910 013 008 056 414 358 783 315 826 521 X 
3 986.313 713 8. 

= 386.313 714 750 123 794 116 592 177 462 7 

© @35«: ASt*JtJ®tt,l997 ^,* 34 ®. itKS±Wfit 





2 35 


^hkm^^^^^iM.: 9cmmjy^itif9^^tm(0m 2 • 2 • 4 ), 

. 100 

logio-;^X3 986. 313 713 864 834 817 444 383 315 393 8 

= 0. 102 372 908 709 558 572 005 178 613 521 75 X 
3 986. 313 713 864 834 817 444 383 315 393 8 
= 408. 090 529 917 146 125 576 023 020 445 74 


408 

2-2-9 

tk ft,^ tk IS. W 5}-{fi 1^ - # S W H # ^ M ^ 3^ 

0:“^^^o FP—+'t;53'“hAo MA+—^ 

A + ra„ EAl'0 + H^A-g---|-y^^ + 

'S'A“h't:53'—^E'S’A+— 

+A„ W-^A^PAWA+H^^A^-HAA-o j^i:SA"fKA 
A^H^SAI^AWAAAo ^A-t:^'bT-WraA'fc^A^SAA 
WH+Ao”®3^MP<]^.A,m>^P#AAitk^«ft^+-»^S®H 


0 [K] sqa: «5feieK4b»! ti^ii^.1959 ^,^ i25om. 



j^m^±r.wmt^tmnm\ir: 






1 



1 

\ 

C 

2 

M 


2 

3 

G 

3 

n 

±m 

8 

9 

D 

4 

^P 


16 

27 

A 

5 

M 

ii!i?5fc 

64 

81 

E 

6 

E 

JS# 

128 

243 

B 

7 



512 

729 

ttp 

8 

* 

;tg 

1 024 

2 187 

#c 

9 


31PJ 

4 096 

6 561 

#G 

10 

® 


8 192 

19 683 

#d 

11 


Sit 

32 768 

59 049 

^A 

12 


f'ta 

65 536 

177 147 

#e 


^2-1 H:J)-iaS+-#Si&tt11* 

mzfstiK^^w^im- o tmzjB » 
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1 200 2 400 #^,H^AJ$* 3 600 W 


2-3 W'm^tt^ 

2 • 3-1 ^jkttmit^yk 

2 - 3-2 

ffl 5^-fe t k ^ W1^ IS @ ^ ^ 0;3 ^, f H 7* ^ K ^ 1® 35 ^ ^ ft 

vmin^vj. ii 
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A^”„ s.94\m-\^mAA 

Ara^o ipEp^w#<iJiiE+-i![,B^#fij^“7 8.94”^^,imj|il 

1.06 0^0 

2-3-3 

( 1 ) 


(;:/f ^-t->(i ^-Ife - m 19l ;& :5r a-(i -ife) ^ (^/r A m )■«] A, ;6-« 
■fit ?z-)fc ^ A ^ 10) = in ^ lit 





4-10 


= 2 



2 WWii-nm 39 




1.11 

( 2 ) 







9 X 



59 

100 


2 - 3-4 



^ i^:ji 5^ I h ± ^ ?2-fee tt 2K }* ^g iS[ ^ tt s fe W ^ JE ^ o 

2-3-5 ^iiW^ 

\ 

“^ifi#common comma— 

mm-. 


w #: ^-f-6^ -Jfc -(i i<71X Y = j 

«*-4W«i«:»(^-^|=)|^ 




login-X3 986. 313 713 864 834 817 444 383 315 393 8 

® 80 

= 21. 506 289 596 714 853 533 563 615 562 282 


Ol 



2 41 


“#ii WM”# 1^ 4^, $p W W ® W^ ^ , 

^ # ^fl ^ W , ^ ^ # M ?2 ^ tb {I tfc ai : 



(204 -|-^,;t4^-|-) 


mm-. 


£ 

s' 



10 


(182 -1-^,'h^-l-) 




8 . 9 _ 80 

9 ■ 10 ~ 81 


(22 ^ij-,^ii.^A) 


on 



42 


2 • 3 • 6 m::^i 


comma maxima — 

Hy77~iu 37)6^#S W 
177 147 

177 147 131 072 4 

524 288 
531 441 ° 


logic-X3 986. 313 713 864 834 817 444 383 315 393 8 

524 288 

= 23.460 010 384 649 012 933 840 792 848 591(KXeg^i2v 
24 


531 441 

c-«c,ii4^j»fq/jNijiW(5n c-1-d,9() 

S94 

531 441 



3 mmw 


3-1 


3 • 1 • 1 

^^imm^x^^ms:mi494^59()) „ h 

^Ji0 A^^Dl'J ^ (690-705) iijc^ 

mm(i^ 1155-^^ \22\)^mmffS,o 

7^ It l);(f] 6<]^± B ) „ 

j[j$(953~io2o)fi<]«^^))xjiiB s mz^” 

m^,m^^^m^M(n3i)-^\2()o)mwwmMTm^^i\i“wm”& 
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31 hkmiXJfii^,xmm^m7A^^m^^m^mj 

5£fflo m%mmzmm'0^u^mmrmmo 

3-1-2 mw‘±Tmm'’\it 

# ^ 1^ Jin, ^ ^ ¥ 7 , fife ^ 7 a ^ l& ^ (904) 4^ iS ±, i^ ^ 

m#m))764“0J3ftH#i5:'&^lltfe*i^3^#±l51]0J5M,0ii^[0t,x^^ 
)i4l^-i![ ,1^ 7Hi![ii(f'h±. T M 7“ 77 ft 7 


7 ^ 4L vi ;«c ' J' 40 t A a Bf a 7, it-b » ^ ft 

(Ift) -|S:-iE.,if^“T9|-m”,?l^>S“«7”.#-^^>€^l5t4i„ 
<( 4^ S 4 )> t i 01-lit _h >£ - > ,« # A tl,»t-L T si-m-h ^ >t - ^ , 
«^ ^ #4t> ,« A)>t TSl-aJi4i> CD„ 


® ■4^a^7PW?£Kt^SSf3£0f^:^t«##W3f£^^8= <?ai*J5KK»Efltt).4k«: 
129 1, 



o 


L^ _j_ 
8 ■ 




j_ 

8 



1 

To 


3 986 

(2) 

(3) “T0f®”6^&#?S^l:bftl^“±BfiS[”„ 

o 





182 

^;f m, * ftkip ^ ^ ft m.®< #»«# A ii »<( ^»4^ e 

fflo ^mmMm“yw^WL'^±,^nvAmihm=f-mmw 182 

3-1-3 ^jiJtfi^“Al|feil?S±1?”i^^ 

*«;t;H,5^IO#^aj[J$(953~1020)*«^^»4’SdlT^ 
i![Ji“A^i^;t1?”6^f:m,I^B4,'flfexmtbT-^^±iiTUlW23 4' 
s''di^^ifiji: 


Am + ^ ^ A A B8 BS T ffl ^-tk, , ^ A ^ ^^-t> ^ —+ 


fij 7 ?2± W+H^“0JiS[”&^S'i', 


^:KEn2^.IS 23 K. 



«1[ J® 6^ “ ^ Sfe g ^ ;t T? ” a ife, ^ iX Ji # ii! Jt W ii! & # 

3 • 1 • 4 ;tfi^W“+HSt?l”i5i 

(1031~1095):j£ilfeW«^'M^^ • T“ + HJ2W” 

ZU: 


j:;rif + + —#: ii iWi^T?-t^o a 

;t ^ , J-4 l J.-f * -1^ , Ppm ^ , j± il 5!'J 5. ;t,-1^ , 3L ^ 4l 


W“^^ g g Mffi# 

±w^#JIa5I#f|J^t®.^^t§,^:;^^“l^”JSz)?^^±W“i^^x-g({#I 
is»® ;t ® ^ # iiJ T “ Jtt ^ a M a, A ^ t ^ l^Jl * M ® ^ 


® [*] itJS: <»^m^i^>.ffla»l5fffi.±»*lit}i®tt,1987 ^.®915 15. 
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3* 1-5 

nmuT: 

,'l^^?Zii5i£-H^,i" + -H^>&i^^^ ,^4- 

^ftSL - ^^ii)S^^V9?ipip ;-ii-;P.Jf S .^^if-mt-iM,i!i 

i" =-^H- S^^jL?ipip 

-hfipip. yy.^-^Mm?t:k>l',-$~t^^o^ 

1^^ a), i^ Ife ^ ^ T fife 6^1 IE ^ ^ |q IE # ^ iS[ 

W#feo 


3 • 1 • 6 ^SW«+IJ!iJ»ife 

((+ii'j))&tiaife,){t#±W0Ji![fnBfi![#TMia-^^H]l5caffi3^o Yf 


(D [tc] «*5fe>.dt«: 3342 ®. 



# i±J: “ ^ W-h BO, K15:, ^^ E, # fAi # H+^ ” ® Ilk 4 

a#,4-^# 

.^,BP;;firi#^#H + W-”,iatl:^;®Jt“-+H®”X^TA^1? 


— 5!'J 

* ?P ^ ^ A, # ^ X., ^ 4l ^ i X. , 4c 4 4 b la, ^-ife 

4i';i-,»':^E9X.ii‘><7-£o 


— fj 


—-fil — X.—t i^ o 


t T^ >(; -b #:, 4# ^ ^^ ^ 15],;!. if t > o 


Ms a^ail?ttfil®t±,2012ip:KeP4s.^ 475-550 K. 
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- "^^X., 7(7 .^l% —-t/^ o 

E^fJ 

E9 rffi — JX—+ — i;S „ 

- if-V-h^t, 7 ^ wa, >1 ^ . 

—-}-i^,|S]-tmo 

^ ^ ^ X-^-i--b iL J., ^ + mfia --L ^ ^ 0 

ifi'J 

- T? dP j:. ^ ^-ft, 1^ - Ji ^, 

i p - X--fc t^ 7V ^ T , 1^ ^ Ji ^ ^ o 

E9l?'iX.7T^-,7{; + —-ft^^l^ — 


rrSiJ 


- ^ -L 4t, 7<7 --ft, ^ - T ^ . 


— 1 f-x.i-t,i 5 ]ia = 
if j:-X.--fi 4 ^, | 5 ]-fctt, 
E 9 f iX.,lS]yLao 


© jtt4tiix»;“Hi5-”,“rai?i”,aitg«ffliiS^i*»^ihA. !a<t>aEAW?£is«*sf?EMJfc« 
«^ia*®KSH«J).JtS. 4><^^?®.1982 ^»£P^:.« 12M. 



i ^ A-fc-t +-■fit , ^ Jl^ , „ 


-fcJJ'J 

-t I?i7 ^ 4 l , 4--ff -t E9 ^ — yg/V 4 ^ eg „ 

- ir _h ^--ft ^ ffi], ^ T y&. 

— T^-X-—i-^V:^iyg^4 ,ytE?ilt-^|9l 

?^Ty^o 

^ f - X. yt. t — ^ E9 « , >g-5V a 41T , ^ ^ T ^ ^ 

-hy^ o 

-Ly^o 

JL1? ^ t ^ w yg , yg-yi + a 4l l‘i] , :?h ^ ^ --h y^ , 

K% —”F & o 

-hy^o 


y-v iSlJ 

/V1?;^ 4l , 4-# i7T ^ ^ yg JL * „ 

-Tf-X.-t-^JLyg,|^wa. 

^ TV -t^ -fc Ai^ ,y^ i , ^a4ifi] , 1^ — T y^, 

F* —_Ly&„ 

eg^f —y^—-tiL^.ISJ-tao 

i ^ ^ y)?. yv nf - ^ ^ i ^ , yi-yv, ^L a 411 aT , ;^ - T y^ , 


F* —-Ly^o 

^ 1? i ^-t 4= ^ i yg , l^ + a O 

-t T? i Ay^ ^-fc yg i ^ jf; + X a . ^ y& , 
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yLj<!i] 

- f ds'ji ^, .g-- mT ^ o 

^^-Ks.ir,n£-W.o 

w ^ ^ X., ^ ^ .'t aI a1 , ^ i T ^ ^ Jl o 
i f X-i-}-, J--b.I' bT , $-s’. $ & ^ ^ J* o 
*^^x.,i5]yLm» 

+ 5!'] 

+ T?^ E9-t i ^ „ 

— T5’:4nJi4Sto jlt ——Ji>^„ 

^ T? - A 3. i-, yg-^ ^ T ^, 1^ ^_L „ 

itj:-X.-ti^.l^'b#:o 

^15r-X.-b-J-,l^/vao 

-b ^ ^ X--1-5. A, m ^ T , l^ - T o 

yVtiAyTt,l^+-«:o 

Ai^wX-i^o 

4fn • 2 • 1 


B^ffl^it&tijffitt,2012 483-491 M, 



*^# I3i-1?.4(BP U^mmo «#gt • +J»!iJ)>* + Hm{iW*5!ll 

“iS[^i'”( V). i^m • + 

iE, li :SC ^ it Uil S 0^ 5R ;t ^ ^ ig # K iB lil “ A :fL 10l ”. “'b A 

mmm- -t'jaiJ»4’AJ)IiJ:^mE1^.'^.(gPv>’ 

o 

• +!)l'J»»J-^#?g±6^ 31,^-^7 13 't 
“mw’m i8^“Bfifc”„ Mj&3i ^i5-*,^«^^)>A7Hi![±tg:^ 
g W .S# W ^'J ^i!P T (* l^ ^, TS t “&W 

ifi)o mjAlT^: 












23 flS 

l^thlt 

fettlt 

1 




1 

10 

3 986/386 

1 

10 

3 986/386 
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31 nmm 18 







) 




18 

23 m 


W TT 

(2) 


1 

~9 

3 804/204 


(2) 

1 

8 

3 600/0 

(3) 

(3) 

1 

7 

3 369/969 


(4) 

1 

6 

3 102/702 


(5) 

1 

5 

2 786/386 









ictktt 




(5) 

(7) 

(6) 



(8) 



# ^)- 

3 804/204 
3 600/0 
3 369/969 
3 102/702 
2 786/386 
2 604/204 




Y 3 804/204 

5 

9 

1 018 

(13) 

y 3 369/969 

4 

T 

969 

(14) 

— 2 786/386 

3 

884 


5 

5 
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m m 



*3-1 • +IiJ»* 

{i ^ ± # 5g ±^ * fg ^ fi5c ^ ^ E ^ W1^ W (Sfe-h H M ® 
^ h), fa ® E+-^ j5, E iH -, H. E, A ^ ± I! ^ T ^ ^ M 



































3 • 1 • 7 • ^mm)) 


V 

Ij (2) 5L#jibi^#pe5^,4- 

—ifrr'‘^,JJ^i\&-$:)=tM.M.J^^^^v3WL. (3) 

(4) 

, I Jp-#:j:bj.^^>?-^tt><7^—Ito (5) ^']#M.-4^, 
ij i|S-&>bT B?tc,S/r-^^^i-l;r.-i-E9;T;^ , i] eg#5:j:bi%Ji 
(6) ^']#^S.-^, ii 

, i) ^c9#:tb J..?-^3{; (7) ip#jibliS.^i<7 i,^ 

, ll ^imtbT^*t?<;^7smo ip^U1^r«: 




(1) l(>^l^)^--^)XY(^^^«4Jf,i-4;r^;fl) = y(i<;$ 

4:^) 


^.1963 ^»£P3(s,» 36 m. + 



3 m&'0 57 


( 2 ) 

(3) 

4 2 8 

(4) -^(-<&) + (4-X^)(4t^4)f,i—= 

8 8 3 6 

-#t) 

(5) ^(v!9a)-(^X-^)(4tiL4;r,iw4fr^ffi)=-^(i^Ji 

4 4 5 5 

(6) —(wa) + (^X^)(^.ffi7«;i,i-;F^) = ^(3<; ^ 

4 4 3 3 

ia.) 

(7) ^(JL#:) + (^X-^)(^ft = 

3 3 5 5 

7' flSt) 




m ii 
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^ ^ a, JL a >-b in, «, + - m,-r 1^ m E9 m-i^r 4 ^. J* 


T#±+HiS[&^iitgo 


Y ^ m^f 



WL &. 

®(t) ®(t) ®(t) 



mik 


ft^Alfr 







Sl![{it 

®(t) ®(|) ®(t) ®(t) ®(t) 







mik 

o(t) ®(t) ®(t) ®(¥) 
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^ ^ ^ ^, M'J J. ^-jfe ^ j/? ^, w ilH 14 W #.,-#■ -b 

It , — -ft ?P + ; i PpyVin, 


® [f«] 5fe««: AK#*m)!Stt.l986 71 m. 







+ - m ^ 1/3 - 4g-?P i -b m i a , 

-(g-?p + ^a-tL;/V!l3#-«,-b 04L?p + ^a^o 

4-0® 

1 ), 

E3.;3(i ^4 = ^E9a,-^(yX2 =y)pp^-b#,.=- 

^(jX3 =^)gp^+a^, 

iL';3(i ^5 =Y)4fi^.s-a,-^(YX2 =|-)pp^^m,- 

^(yX 3 =y)Hp^.v^it,^^(lx4=|-)sp^+-aHL; 

^1)3(1 4-6 =-^)#$-a,- 4 l-(-^X 2 =y)gp^ia,- 

'flf-(-^X3 = yjsp^-fcm,^'f|-(-^X4 = Y)sp^yLtt,B?>fg- 

(-^X5 =|-)pp^+-m^L; 

\ 

^8 = -^)^f-a,-b 0 4 l(yX7 =-^)?P^ + ^ 


® [9J] *a«: C#4S=»fiAJ.?^XiSjSit.:JtS= ARW*tlJ®tt,1986 ^.^71 M. 
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590 

m. 

sol 

702 

m 

sol 


m 

la 

884 

m 

la 
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nmmzm 182 Mnm 

zm-, 

^zm)i 

(2) m^m 702 ^jy(nrwm^zm. 

W^”(22 „ 

3.2-2 

a (Ai![) ^;^HJt (H. A, A,-h-i![) , M J.i5 l':>ljriSffl^± 

+H ^ A it (A m), ^ 0 Jt (+i![). s (+-M)./J N H jg 

( t Ai![) . H ^ iti^ o 

(#i)l 1 • 2 . 

#^_£0(494~59o)rrf#w^tt((5i«iii • m^))^^'mmm;mm. 

i6tiiiS^i:tAf)J^^#.^ai&^«MT«(Giosephe 
Zarlino, 1517~1590)i)§ai 
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3 • 3 

155-1221 • -s-^Hf/M^t 

im-. 


^-b -a ^ f ^ ^ ^ ^ i(; “ jt # ”,'It ^ , Tt-1^,'It 

^frtt^’\“?S]^’\“it^’\“«”^0i^tPjiit“iEi^”M*5ai±ii 

3-3-1 “5i5Tj|”Tj^Sj£ 

H t/tto BU/hffijfc: 


0 [*] *«> Ce5jlA«ft),J«ff! EJI|ARiai)!gtt,1987 4F»^4^,?B6m, 



3 63 

^ , i"« A ^ » 

*^i4iSi4o® 

494 4^,^^A,590 


4-t'J'^ vi 8^ A T^ 4^ &fi 10 #;, .Si >y. ^ ii 41 ■;i-iH ;|-, 4£ ^ A 
4)1 ,t, 'J'4>^A“^”^ 

jit^AwJ-A^!'J;^(690~704 A^i-fir.>i)iA 

Bt'S'J^Jd^c :^^#L^,jlt^?p:f A-fi-i^lo **,#«'), ii-i# 6^ 4?^ 
4AA#^sfcAil.ABt'(^o® 




© tS£7K9f?E^«*W^®f «^ffi«fi£»(m-»).dt«. 4>^4iM.i98l 

^»Ep4t.m 1 M. 

® 1M±. 



( 2 ) 

14\1(),15\5,20\3.21\1 

\ 

tm^-. 


X 4 (E9 ) X ^(+ lt) = 1 ( - ?^:) X yC^V;!) 


X4 



3 

4 



( 3 ) 


X6(^?^^^)X |-(7L«) = |-(59f^)Xy(^VA) 



2 

3 


@ isEi^: m^SIfigtgtSKIg 1673 3J-flJ),±iS. 0«-Ep^?tt,ffi«#ai»>^5>2is:i^Ep,1934 
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( 4 ) 

^±Mt^tscfr:5;;S”(5\5-6)„ 

Z 6 

m-. 


6 2 





6 




>€^) 



J_ 

6 




( 8 \ 6 )„ 




Xy (-b ^ ^ ^ ) X y (JL a >1-I-) = Y ( i ^ ) X y (-b a -I-) X 


2 



1 

3 





Xy (-b ) X y ( ) = 


— (iLfg)X —(E^^yt-f) 
5 4 



j_ 

3 



( 6 ) + 







X3(^^-|fc^) x4( + -#;;:€-|-) = -^(i^) X—(-ha 
5 5 4 





5 



( 7 ) 


X 2 (—a ^) X y (yL a it-I-) = |-(i a >) X-^ ( y V ;t 
40 ;^) 
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3 • 3*2 

• rmmmm. 






















p^z±,M^mZo 

tt? o”®i^Mie^ T H H ^A^ m (223 ~ 263) (|fi ffj fj ^^ il 
«r^t!c»,jil'Jj«:ffi^J^4T 263 ^Zm. {fiff i • 2 • 2 

T ^ ^ ± B * # M fii, M m ii 2 ^ fg ife ® ^ Ji 0t # ± B M 

?amr^t!C))ft-^W#i^iAL^0^^tA^X(1378~1448)T 1425 ^ 

«/■ l4 ^ » * , * ^ — if, 4-f* I*. ^, Pt-f t IR ^ it, )5t-c: 

R. fS] ^^4. j. A^ ^ Jt il I9l, J.>-4#P 


t», fa ^ ^ ^ ^ I ® a ^ W Ji,«1^ ^ If} it»Hfr tt «r ^ iSO) it A “'it 


0 [«] «wii>.ibjS= ti^i5®.i974 i^,m 1374 m, 

@ 4 >a 2 ; 7 P 0 f?£K«*w?£@f c?ia««><*-»),jb«= 4^^^15^.1981 

¥l^£p4^.m 100 M, 
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E”(i)i:^if<(iE^ • fjm • ii+H»)®„ 

X4 ( w ^ It ^) = 1 (- ) X |-( yL a) 


(3) 

\mjEp • • m+E»)o® 


0 ittiS: 

r*dfc5C: t*fil®tt,1956 19 ®, 

© Jt«#^W?£K«8i «^i#»)$Km-»).JbM= 4'^^yi^.i98l 

101 MTi^min. 

® Htt©. 

® l^tt®. 
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X6 ( ^ ?^-a> ) X j( = j( E9 ^) X yC/V;!) 


( 4 ) 

H7N”(jAL7|ci§«lE^ • • 1^ + 5)))o® 

W ^ H A ^ K iS[ & ^ A Jt , PJIH: W 6<] it ^ ^ 0 jS # ® o 


X j(im) X 


1 1 

— (^v^)= — (7T?t) X 
2 2 


4 


(ESa) 



J_ 

6 



( 5 ) 


104 S±e»8l7. 



4 


X 7 (-b?i^p) = — (^ft)X^(y\k) 
4 5 


(6) 

m^jB:”(jimmiEp • • m+A)))®o 

# ^a 1^ E ^ A i![ S W1^ jS Bii. U'J jit M ^ W tfc ^ JSK A ® # e o 


X 5 ( i -a ^ ) X y = 1 ( — ^ ) X Y (+ --t-) 



J_ 

3 


X5 = 


3 

5 




® +B^^W?EKtiR0f^®f Offl«®>{m-»).4t«: +^^^.1981 

101 MTe* 16 R. 

® B±.* 104 J5Te» 2fif. 
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*3-6 “«ffii«”iflffia* 


7t5:i^g#i^?^fe|^HU 3 • 3 • l“5|5i^”(jEi^)£^i^^S,{5l# 
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3-3-3 ^fem“IET^”T^K;'i 

ft 0t M f±i a - # “ A W jSi T+ B¥, M ^ H ^ m+-Bf ii 7^1 


i^?^:4i-;i-.ji!']-4 

^ ^ ^ ^ ^ ^-tL , —E9 ^ ,-ft 4 It «t ^-t^ ; E9 4 * ^ ,'f^ 


(1) ^‘^w.-^w.p n 

4 

2 - 2 - 3,T[^).|!iJ^H?g?g^[t{Sj^: 

Xa (i ?^:*>) = 1 (- ?^) X-^( 4-#t) 

4 


© [^] 3344 M- 
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(3) = 

X5(i?^-*t^)= —(^?£)x4-( + -it) 
4 5 



(4) 

m -fc 32 t5c ^, e ^ s tie ^ tk {S ^ ^+iS[ ^ tb {ft ^ ^ . JfliJ 

X7(-t?^^^)=—(i?i:)X^( + a) 

5 4 



( 5 ) 

X6(TC?^-)^^) = l(-?^)Xy(-tm) 
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( 6 ) 

\ 

4 

X4(^?iit^)x^(-i-m=~(^?t-)st^) 
4 2 



( 7 ) “r.-^m^,m-^mmfMi^”,Bfiiumm^wcp^mmmr.?s: 

4 

X 2 (- ?5: ft ^) X 4-(-f-m) = 4 (W Ifc ^ ) 
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^mp(rm->t^j^ 182 
1 200 W^ 6 ^^^AjfWgo 

^“np”m^‘mp”zm^ 884-204 = 68 o#^ 6 <]“?^Ejt#®” 

(tb^EJSWg^ 702-680 =22 W^,#iALfr 1 • 6 • 5 ^ 1 -7);“^ 

884-1200 =-316 
316 +204 =520 

520-498 =22 ^^),MKJ^ffiT4l^fi^Ji‘+:jl^ 

t^5^^^A®#eM“T^”(884-1200 =-316 #5 }')o 

^ S W ffl-t 3^ t5c ^+0 iS ”. A M® - ^ ti: ^ 6^ ^ 


X2(-?^-a>)Xy( + l&)=^( + ^'|t^) 



j_ 

2 




182,®^ 3-7 = 

182-498 =-316 #^o 17F/£ ii 

3-3-4 

i^”fp“if^i^”Wi^?tfeo mm-. 

,’l#^?^4ki|.-ii¥,-f+ . 

+ . ® 


* itt ?lc f n sa * ^ ^ il, # ^ ^ til 6U “i)^ ” fp 3tc 1M til 

6iJ “ IE ” S ffi I^, # §a ft-t ^ “ 1^ - m ^ at. 

mm'um 

(2) 


® [tc] l*£>Jb«! t^45li©.1977 ¥.* 3342 15. 
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4 


X5(if^-*fc>)X—( + a) = ^(-t,?^-a^) 
4 20 



(3) 

Xi(^?kiip)x^i-\--m=4-(.£-?^ikP) 
5 5 



( 4 ) ^^pz^pw^^^w^p’\miw>^^w.p%mmm-^pm 

4 

4 
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X, ) X ) 

4 4 



X,=l 


(5) o b 

X2(-^-*i:^)XY(-fe#.) = ^('b»^>) 


( 6 ) 

\ 

4 


X4 (w -Sfc > ) =-:^ (- ?^-a > ) X 4-(+ a) 
10 4 
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(7) 

40 

4 


X 6 ( 7 T^-a^) = — (W?^-jft>)X — ( + ^) 
4 () 4 


X6 


81 

160 
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il^ 

1? 

i^ K & 



« 498 #^)-) 




±^+(^&E.^mp 

3 3 

X. X--- 

4 4 

X, =1 

0 

Tm 

-498 


1 
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r.^±m&±^WLP 

X3 X-L = A 

2 20 

X -i--± 

^ 20 ■ 2 

Xz = — 
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182 

rm 

-316 









m m 
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ii^ 

fp 

i^ S & 

Ktttkft 


mp $,,^6^ 
(mu-p^ 

W. 498 

2 

(S) 

ft 

3 

H®®ii-I1¥,T+- 

X, x-i—i 

-4 

498 
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-s+^israsft^ 

X, = — X — 

10 4 

X - — 
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680 
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Xs X —= — 

4 20 

X -^-i- 
’ 20 ■ 4 
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884 

ft 

386 
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?gaiilij fp “ ^1^ H jE ^ “ A t 

























^ ^ A g # e; M “ # ^ ^ ” 6^-t ^ ^ ic ^ W M ^ ^ 

zm 680 1 - 7),mr.^m^^mm^ 

tic^;t|s 1 tii 2 f^Mt^ 5 ^“T^”fn“^”;tr^ 520 

i-7)„ ^^i^S,lfeJi*Tll0.mA52ic^®T“A52"^i!ST 

3 • 3 • i“5|:5i^”(iEi^)&Wi^52^o 

3 • 3 • 5 RS«[^“iEi)l”il|^jS 

i^ii52fe,^ij^.0: 


d(i K>(-ft 5-r-r ^ ,-fr ffl a ^ ^ ^ ^ i ^ ^ ^ + 

- aA , ^ ^ 15'J ^ i-jt + - m !-It a ^ ^ ^ ^ ^ 

^ ^ ^ , ^#^*^: B'J * JL 


© 4'BXy^Sfl£K«*WJE0f «#ffi««)(IB2») JtSi +<^45».1980 

¥»EP2!s.|g 136 m. 
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^mmmaT: 

(1) 5fe^^H5^tfc^({+a*^),«^^tl:{i^ lo 

4 

X, (- -j^ ^) X 4-(+a)=K ^ ^-a .^) 

4 



(3) “mm^^^iMm^^mp^^^Am:t±,w'0m!iim 
&jE^Am”,jitBn:j.m=.^mp(m't:mm^)^m^^jEAmm^ 
AS(^i^st)=t^&^mr.^mpo E^^wcptm^ u 

mAm^^itm^j,!iiiimA^mp&^^^tm^: 


X2(-?^a^)XY(-ba)=i(^^a>)x|-(^va) 



j_ 
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( 4 ) 

m mi ^ ns E 4 + - iJ[ ”, Itk BP t;l H H m + - IE iS[ ® ^ ^ II $ fit 


X5(iL?i^>) = l(i?^^>)XY( + -|| 



( 5 ) 

j j 


xA^^t^p)=j<i-^i)Xj(9Lm 



( 6 ) 

^ tb IS ^ y, ^-b ii[ ^ K t k {fi y, m 1 m 7^ fit ^ ^ M ^: 


3 2 



3 87 



(7) 

X7(-fc?^^^)=Y(-?^^>)Xy(-bm) 
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iS:^ 

X, X Y=1 
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— 
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3 

AM 

1 3 
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' 5 ■ 2 5 

-316 
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Xs = 1 Xy 
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/N 
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x,-jxi 

x,=| 
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1450 ^^ 45 ), 


't' + ^ , ^-f-^r —sliest J6.,^ 4 - —4t 
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4p|^Epj|t,|g 89 M. 
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906 884 

J# ^^ file I'fi] ®, fl ^ - ?2 it ^ “ T ^ , Ji E ^ ^ 1^-t* E ^ij M .« 
JE^ m S5C ^ E $, ^ ii IF.« fe # W “ T ^ m g T 5l^ T! 

(#iAL^3-7)„ i\\w‘Sh^m”^r.tf:m^fsm\\±.‘'mm^.iz±tr 
r.'’(u±^^mmiim^'‘Wim^,XAnr.jk”(vj.^^:f^mmr. 

3-3-7 «M:t^p°p»“jETll”Tj^Sli 


, ^ + — :^ ^ >^ ;-ft-^-b , :*c E ij E9 ^ , E E ia 





(1) 5fe^mH§gtS[^,i5^§^-fett{Sj^ ic 
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Xs () = 1 (^) X y ( +-a) 



( 3 ) 



( 4 ) 


^s^ep^.^, 17 Iff, 
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X, (-?^^^ ) X yC-b#:) = y(* f^-ifc^ ) 



( 5 ) 

^tsc^o 

X4 ( w ) = yC-) X y ( 


( 6 ) 

D J 
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( 7 ) 


Xy (-t ?^:^^ ) =-^( W ) X j( ;^«t) 
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9c.^~^WiP 


ax, =1 


0 
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m^if 



lEi® 
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5 

—/Sz 

,,4 2 

X, =ftx —= — 

3 3 9 

m 

204 

5 

2 

Sic E > ^ + — 

Xs =1 Xy 

% 

386 

A\ 

3 

^!k 

X. =1 Xy ■ 

m 

702 

-t 

7 

m!k 

’ ~ 9 ^ 3 ~ 27 
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“ m t: ^ rI. »iE ii M ^ ” M ^ * ili . iJf ft ± “ <( ± 

^ - ft iJf s ?s ^ id li, ^ g T il ^ Ji « ft # W15/}-M “ T 
m\ fremtb jp^“«;fcW;^^^)>R”p?gft”m-ftii?giHSjjii± 





^HL^vrmm^o 

3 • 3 • 8 «^i§iE^»«MM^#St»“M”i;iKji 


Ji-?^ ,/va-t’#^; J:. — 

?t,<h]'B\^;>k.±.V!^^t.,^\'Bl^;;kX:^?i,:k.iS\'^;}tX-h?i,k. 




4.^Ji — ^! — Ji.£.?fe,4lyV'g-—;i_h—?t,7L'^iL5raJi^ 




\ 


© 4'aE*W?XK#*W^0f «^itf)*«Kmr:fll}),:it«= 

^IKEP^,^ 383 ®. 

© JtjR*?W5^^«= «^iai««»(«H«),*M: 4>^^^^».1982 

^»£P4:.® 59®. 
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“ :^ '^ ” BP fg PS M ^ T^ , 1^ ffl ;fLi!j; “/M'^'^ ” Bp IHI PS - ^ ^ 52, 

^,niiinm^i^miQy: 

(1) ,im-^tmmtm^ lo 

(2) “r:±E3^,;^A'&-(;>C|l]^)”;iltBPl^:jl^-?gAi![^^* 

\,w.AW^^^vc 


Xs (i -jft > ) = K - ^-It ^ ) X |-(/V a) 


X2 (-?£■*!:>) X y (A a ) = |-(i ?^) 
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5 4 




Xi(^^t^p)=\(-m)x—i-i-m 
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VX ^ P : 

X3(if^-a^)x4( + -a)=4-(i?^) 
5 5 




( 5 ) 


X4(W?i|!t^) = l(- 
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( 6 ) 

4 

\ 

X6(^?t|fc>) = ^(^?^*^)X-^(yLm) 



( 7 ) 

X7 (-b ?*-Ijt ^ ) = y (e9 > ) X J(Tea) 
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3 
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^T"T 

V -A • 2 _ 9 

' 5 ■ 3 10 
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4 
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4’+-^- 

3 3 

X, =1 X —= — 

4 4 

3 . 3 _ 

4 ■ 4 ~ 


0 

ra 
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E±E®, 

2 2 
X,=.X- = - 

2 . 3 _ 8 

3 ■ 4 ~ 9 


204 

E 

2 

HEE®, 

EA-g— 

^ 3 3 

^ 5 “ 5 

3.3 4 

5 ■ 4 “ 5 


386 

A 

6 

AEA®. 

EE^H 

x.=AxA=± 

4 3 2 

1.3 2 

2 ■ 4 “ 3 

m 

702 

-t 

7 

EEE®. 

EE'&ra 

„ 2 2 4 

^^=T^T=A 

4 . 3 _ 16 

9 ■ 4 “ 27 

m 
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iA^3-l2 fPfj^3-ll 

jE M 3^ ^ ^ “ m a ^ n”n »iE ” ffl R1, -til Ji 0 

AJt, ^5;i5t”( liJt E32 ^ 3^) ^ 

3-3-9 «##Xn»“iEi^”i^S;^ 

















*>-1-^^.^+,—a¥Ji;fs^,0'J 

Ji.am 

^ '.1^ -fii ^ ^ , S 'J^; ^ S ^ lEF T ,»'J ^ ® , ^ii ^ t4i5- 

it:. ■^4£r^it^^ik9L^,^ i-isiitp^M. :k4t^it: 

+ :t4lr^it,^vsit + ^^,^3.it^p 

40 >& (it, # Eg ^ + Bf, 4 7 t It > 4a ^) „ ® 

Mm±^m^miiiMmt^miur: 

(1) 

6 


X6(^^|t^) = l(i^|t^)X — 

6 






3 mmm 101 

4 


X7 (4; ?^-|t> ) = 1 (i?^) X — ( + #) 

4 



(4) 


X1 (- ?^ ft ^ ) X y (^v tt) = 1 (i ?z-a ^ ) 


( 5 ) 

pm^^r.^WLpo 


X2( —?^:ft>)X j(7^|^) = l(i^) 
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(6) 


X3 = l^| 

-=l 

032Sfe^„ 

o 

^,w\^m^WiPtfy^¥i\:m^: 

4 


X4(w^^^)X—( + a) = -^(*^) 
4 6 
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Ktctfcffl 




— 

4 


X, X-|-=1 

x,=,.|4 

5.5 4 

3 ■ 4 “ 3 

Tm 

-498 
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